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1 MACIIOPT PABOYEM ITIPOT'PAMMbBI YUEBHOI'O ITPEJIMETA
OVIIL. 07 XUMUA

1.1 OobaacTb NpUMEeHEHUS MPOrPAMMBI
Peanmuzanus cpennero oo6mero oOpaszoanus B mpeaenax OIT CIIO mo

nporpaMme TMOJTOTOBKM CHEIMAIMCTOB CPEAHEr0 3BEHA [0 CHEIUAIbHOCTU
«15.02.14 OcHaiieHue cpeicTBaMu aBTOMATU3aIMU TEXHOJOTMYECKUX TPOIIECCOB
u npousBoAcTB» B cooTBeTcTBUM ¢ PI'OC CIIO mo cneumansHoctH «15.02.14
OcHailleHHEe CpeICTBaMU aBTOMATHU3AllMM TEXHOJIOTMYECKHX IMPOIECCOB U
POU3BOJCTBY, ¢ ydeToMm TpeboBanuii ®I'OC cpemgnero obmero oOpa3oBaHUS,
YTBEPKJIECHHOTO MpukazoM MwuHoOpHayku Poccum ot 17.05.2012 Ne 413 wu
denepasibHOM ~ 00pa3oBaTE€NbHONM  MPOTrpaMMBbl,  YTBEPXKICHHOW  MPUKA30M
Munnpocsemennsi Poccun ot 23.11.2022 Nel014.

1.2 OOmas xapakTepucTuKa y4eOHOro npeamMera « XuMHus»

X¥UMHsI — 3TO HayKa O BEIIECTBaX, MX COCTaBE W CTPOCHUH, CBOWCTBAX W
MPEBPAIICHUSIX, 3HAYCHUU XUMUYECKUX BEIIECTB, MAaTEPUAIIOB M IMPOIIECCOB B
MPaKTUYECKON JeaTeNbHOCTH uenoBeka. CojnepxaHue o011eo0pa3zoBaTebHON
y4eOHON JUCHUIUIMHBI «XHUMHsD» HAMpaBlI€HO HA YCBOCHUE OOyYarolnuMUCS
OCHOBHBIX IOHSATHHN, 3aKOHOB M TEOPUU XUMHH, OBJIAJICHIEC YMCHUSIMHU HAOII01aTh
XUMHUYECKHUE SIBJICHUS, TPOBOJIUTh XUMUYECKUN IKCTIEPUMEHT, TPOU3BOJAUTH Pac-
YeThl Ha OCHOBE XUMHUYECKUX (OPMYJT BEIIECTB M YPaBHEHUH XUMHYECKUX
peakumii. B mpouecce u3yueHUs XUMUU Yy OOYy4YalOIIMXCA Pa3BUBAIOTCS
MO3HABATENIbHBIE WHTEPEChl U MHTEIICKTyalIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B
CaMOCTOSITCIbHOM TNPUOOPETEHUS 3HAHWM TI0 XUMHH B COOTBETCTBHH C
BOZHHMKAIOIIMMU  JKHU3HEHHBIMH  TMPOOJIEeMaMH, BOCHUTBHIBACTCS  OepekHOe
OTHOIIIEHUS K TPHPOJE, TMOHUMAHKUE 30POBOTO 00pasza >KM3HU, HEOOXOJIMMOCTH
NPEeAyNPEeXICHUS SIBICHUIN, HAHOCAIIUX BpeJd 370POBBIO U OKpYKAlOIIEH cpene.
OHU OCBaMBAIOT MPUEMBI TPAMOTHOTO, 0€30MMACHOTO HUCIIOIh30BAHUS XUMHUYECKHIX
BEIIECTB M MAaTepUAIOB, NPUMEHSEMBbIX B OBITY, CEIIbCKOM XO35SHCTBE W Ha
IPOU3BOJICTRBE.

[Ipu cTpyKTypupOBaHHU COAEpKAHHUS OO0IIe00pa30BaTEIbHON yueOHOU
JTUCIUTIIMHBL 1T TPO(ECCHOHANBHBIX ~ 00pa30BaTENbHBIX  OpraHU3AINM,
peanu3yrnmx 00pa3oBaTeIbHYI0 MPOrpaMMy CpeaHero oOiiero oOpa3oBaHHs B
npenenax ocBoeHuss OIIOIT CIIO na 6aze ocHOBHOToO 00I1Iero oOpa3oBaHUS,
YUUTHIBANIACh OOBEKTHUBHASI PEATbHOCTh — HEOOJBIIOW O00BEM  Yacos,
OTIYIIEHHBIX HA U3YYEHUE XUMHUH U CTPEMJICHUE MAaKCHUMAaJIbHO COOTBETCTBOBATH
unessMm  pasBuBatoniero  oOydenus. [losTomy  TeopeTuueckwe  BOMPOCHI
MaKCUMaJIbHO CMEIIEHbl K Hadaly W3Y4YeHHS TMpeaMera, C TeM, YTOOBI

nocieAyomuil (HakTUYEeCKUid MaTepual pacCMaTpPUBAICS HAa OCHOBE M3YYEHHBIX
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Teopuil. Peanuzanus AeIyKTUBHOTO MOAXOAa K M3YYCHHIO XUMHUHU CIIOCOOCTBYET
Pa3BUTHIO TaKWX JIOTUYECKUX OIEpaluil MBIIUIEHHUs, KaK aHalu3 U CHHTE3,
000OLIEHNE W KOHKPETU3allis, CPAaBHEHUWE M AHAJIOTUs, CHUCTEMAaTH3alus |
Kkinaccupukanus u aAp. B nmpodeccnoHanbHbIX 00pa30BaTeIbHBIX OpraHU3aALUIX,
peann3yonmx 00pa30BaTeIbHYI0 MPOrpaMMy CpeaHero olmiero oopa3oBaHUS B
npenenax ocBoenus: OIIOII CIIO nHa 6a3e ocHOBHOro o0OIIero o6pa3oBaHMUs,
yueOHOro mnpeamera «XUMHUS» H3y4yaeTcsl Kak Y4eOHBbIM NpeaMeT, KOTOPHIi
OCHOBBIBA€TCS Ha 3HAHHUAX OOYYaIOLIUXCS, MOJYyYEHHBIX NMPU U3YyYECHUH (PU3MKH,
reorpauy, MaTEMAaTUKU B OCHOBHOH IIIKOJIE.

BakHyto poib B OCBOGHUU COJIEP’KaHUs MIPOrpPaMMbl UTPAIOT COOCTBEHHBIE
HaO0/IeHUsT 00yJaroluXcs 3a pa3HbIMU CHUTHAJIaMH TpOIlecca U MPUOOpETEHHE
HABBIKOB  BBIIIOJIHEHUS  OKCIIEPUMEHTa B  XHMHUYECKOH  00OpyIOBaHHOMN
JabopaTopuu.

1.3 Hesu n3yyeHust yueOHOro npeamera « XuMHUsD)
- ¢opMHpoOBaHUE Y OOYYaIOIIUXCS LIEIOCTHOTO MPEACTABICHUS O MUPE U POJIHU

XUMUH B CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUDA;

- YMEHHUSI OOBSCHATh OOBEKTHI M TMPOIECCHl OKPYXAloIel AelCTBUTEIBHOCTH:
IIPUPOJHON, COUHUAIBHOW, KYJIBTYPHOW, TEXHUUYECKOU Cpeabl, — HUCIONb3YS IS
3TOr0 XUMHUYECKHE 3HAHUS;

- pa3BuTHE y OOy4aroUIMXcs YMEHUH pa3nuuyaTh (PakThl U OLEHKH, CPaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUAECTh UX CBSA3b C KPUTEPHUSIMU OLICHOK M CBSI3b KDUTEPUEB C
ONpENEICHHON CHCTEeMOM LIEHHOCTEH, (OpMyIHpoBaTh U  OOOCHOBHIBATH
COOCTBEHHYIO TO3UIINIO;

- IpHoOpeTeHne 00YUYaIOLTUMHUCS OIbITa Pa3HOOOPa3HON ACSITENTbHOCTH, TO3HAHUS
Y CAMOTIO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOIUX YHUBEPCAIBHOE 3HAYEHUE IS
pa3IMYHBIX BUIOB JAESTEIBHOCTH (HABBIKOB pELICHUsS MPOOIeM, MPUHSITHS pellie-
HUH, TIOUCKA, aHaJIU3a U 00pabOoTKU HHPOpPMAIIMK, KOMMYHUKATUBHBIX HABBIKOB,
HABBIKOB M3MEPEHU, COTPYIHUYECTBA, 0€30MaCHOr0 0OpaIlEHUs C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HM).

1.4 Mecrto yueOHoro npeamera Xumus B ctpykrype IIIICC3:
VY4eOnblil mpeaMeT « XuMUsH SIBISETCS YIE€OHBIM MPEIMETOM 00s13aTeIbHOM

npeametHorr ooOmactu  «EctectBennbie Haykm»y @DPI'OC  cpeagnero ooOmiero
00pa3oBaHUs.

B yuebnom miiane IIICC3 yueOnblii npeaMer «XUMHS» BXOAUT B COCTAaB
00111€00pa30BaTENbHBIX YUEOHbIX.

[Ipu »TOM wu3ydyeHHe y4yeOHOro mpeaMeTa XUMHUS MPEAYCMOTPEHO Ha
0a30BOM YpOBHE U HAINPABIEHO HA JIOCTH)KEHUE JTUYHOCTHBIX, METAIPEIMETHBIX U
IIPEAMETHBIX PE3YJIbTaTOB.



2 IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA YUYEBHOI'O
HPEIMETA «XUMMUSA»

JIMYHOCTHBIE Pe3yJbTAThI BKJIIOYAIOT:

— 0CO3HaHUE 00YyYaIOIMUMUCS POCCUNUCKON IpaKIaHCKON UACHTUIHOCTH;

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPE/ICIICHUIO;

- HIMYME MOTUBAIMK K OOYYEHWIO W JIMYHOCTHOMY Pa3BUTHIO (B PEIl.
[Tpukaza Munnpocsewmenusa Poccun ot 12.08.2022 N 732);

- LEJICHAIIPABICHHOE PA3BUTUE BHYTPEHHEW MO3UIIMHU JIUYHOCTH HA OCHOBE
JyXOBHO-HPABCTBEHHBIX  LEHHOCTEM  HapoigoB  Poccuiickon  dPenepauuu,
HUCTOPUYECKUX M HAIMOHATBHO-KYJIBTYPHBIX TPaaullnid, (POPMUPOBAHUE CHUCTEMBI
3HAYUMBIX IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYNIIMOHHOTO
MHPOBO33PEHHUS, IPABOCO3HAHMS, DKOJOTHUYECKON KYJIBTYPhI, CIOCOOHOCTH
CTaBUTh 1IN U CTPOUTH )KU3HCHHBIC TJIAHBIL;

- YyBCTBO F'OPJAOCTH U YBOXKECHUS K UCTOPUM U TOCTHKECHUSM OTEYECTBEHHOM
XUMHUYECKON HAyKW;, XHMHYECKU TIpPaMOTHOE MOBeAeHHUE B MNPOodhecCHOHATBHOM
JEATCIBHOCTH W B OBITY MOpH OOpalleHUd C XUMHUUYECKUMH BEIICCTBAMH,
MaTepuagaMH U IpoLeccaMu;

— TOTOBHOCTh K MPOJIOJKEHUIO 00pa30BaHMs U MOBBIICHUS KBaTU(PUKAIIUU
B M30paHHON TIpOo(eCcCHOHANBEHOM AESITENIbHOCTH U 0OBbEKTUBHOE OCO3HAHHE POJIU
XUMHUYSCKUX KOMIICTCHIIUM B 3TOM,;

— YMEHHE HCIOJIb30BaTh JIOCTH)KEHUSI COBPEMEHHON XMMHUUYECKONW HAYKH U
XUMHUYECKUX TEXHOJIOTHH JJIs TIOBBIMIEHUS COOCTBEHHOTO HWHTEUICKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOM PO eCcCHOHaTbHOMN AeATEIbHOCTH.

MeranpeaMeTHble pe3yJbTaThl BKJIKYAKOT:

- OCBOCHHME OOYYAIOIIMMUCS MEKIPEAMETHBIX MOHATUNA (HUCTIOIB3YIOTCA B
HECKOJBKHX TPEIMETHBIX O00JacTsIX M TO3BOJSIOT CBSA3bIBATH 3HAHHS U3
pa3IMyYHBIX Y4YEOHBIX MPEAMETOB, YYEOHBIX KypCOB, MOJIyJeH B IICJIOCTHYIO
HAay4YHYI0  KapTUHY MHpa) W  YHHUBEPCAJIbHBIX  Y4YEOHBIX  JCHCTBUU
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE);

- CHOCOOHOCTH MX MCIOJIb30BaTh B Y4Y€OHOW, MO3HABaTEIbHOU U
COLIMAJIbHOM IIPAKTHKE;

- TOTOBHOCTb K CaMOCTOSTEJIbHOMY IUIAHUPOBAHWIO U OCYIIECTBICHHIO
yu4eOHOW JEATEIbHOCTH M OpraHM3allMd  y4yeOHOro  COTPYOHHYECTBA C
NEeAAarorn4yecKuMu pa0OTHUKAMM U CBEPCTHHKAMM, K YYacTHUIO B IOCTPOEHHUHU
VH/IMBUyaJIbHON 00pa30BaTEIbHON TPAEKTOPHH;

- OBJIQJICHUE HaBBIKAMHU Yy4yeOHO-HCCIIEJOBATEIbCKOM, IPOEKTHOH W
COLIMAJIBHOM JCATENBHOCTH;

— HCIHOJIb30BaHUE pPA3JIMYHBIX BHUJOB ITO3HABATEJIbHOM JEATEIBHOCTH U

OCHOBHBIX MHTEIUIEKTYAJIbHBIX OTepanuii (MTOCTAaHOBKU 3a1a4d, (HOPMYITUPOBAHUS
TUTIOTE3, aHajiu3a W CHHTE3a, CpaBHEHHUsA, OOOOIIEHUs, CHUCTEeMaTHU3aIliH,
BBISIBJICHUS MPUYIUHHO-CJICICTBEHHBIX CBSI3EN, IIOUCKA aHaJIOTOB,
(GbOopMyIMPOBaHMS BBIBOJOB) JIJISl PEHICHUS TIOCTABJIICHHOW 3aja4M, MPUMCEHEHUE
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OCHOBHBIX METOJIOB TMO3HaHUS (HAOMIOACHUS, HAYYHOrO SKCHEPUMEHTA) Jif
U3YYEHUS! Pa3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB M IMPOIIECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOIUMOCTh CTAIKUBATHCS B MpodeccuoHaIbHOM cdepe;

— UCIOJb30BAaHUE PA3NIUYHBIX HCTOYHHKOB IS TOJYYEHHS XUMHYECKOMN
uH(pOpMAIUU, YMEHHE OICHUTh €€ JOCTOBEPHOCTH IS JOCTHKEHUS XOPOIIHMX
pe3yNbTaToOB B MpodhecCHoHaNBHOM chepe.

IIpeameTHBbIE pPe3yJbTATHI JOJKHBI OTPAXKATH:

1) chopmMupoBaHHOCTH MPEACTABICHUI: O XWMHUYECKOW COCTaBIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIY XMMHUHU B IO3HAHUH SIBJIEHUW IPUPOIBIL,
B (OPMHUPOBAHMU MBIIUICHUS U KYJIbTYpbl JHYHOCTH, €€ (PYHKIMOHAIbHOU
IPAMOTHOCTH, HEOOXOJIMMOM ISl pEelIeHUsI MPAKTUYECKHUX 3a/1ad U SKOJOTUYECKU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHOM CPEIE;

2) BIAaJICHUE CUCTEMOM XUMHUYECKUX 3HaHHM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIOIIUE TOHSTUS (XUMHYECKUM HJIEMEHT, aToM, OJJIEKTPOHHAas
obonouka artoma, s-, p-, d-dJMEKTPOHHBIE OPOMTAIM aTOMOB, HMOH, MOJEKYJIa,
BAJICHTHOCTb, JJICKTPOOTPHUIIATEIIBHOCTh, CTEIIEHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKeleT, GyHKIIMOHATbHAS
rpylmna, paaukajl, HW30MepHUsi, H30MEpPbl, TOMOJOTUYECKUH psii, TOMOJIOTH,
yTAEBOAOPOBI, KHUCIOPOJ- U a30TCOJEp)KAIUe COCIWHEHUS, OHOJOTUYECKU
aKTHUBHBIC BEIIeCTBA (YIJIEBOIBI, KUPHI, OCIKHN), MOHOMED, MTOJIMMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJICKYJISIPHBIE COEAUHEHHUS, KPHUCTANINUECKas PpEIIeTKa, THIIbI
XUMHUUYECKUX  peakuui (OKHCIUTENTEHO-BOCCTAHOBUTEIILHBIE, 9K30- u
SHIOTEPMUYECKHE, PEAKIUU HOHHOTO OOMEHa), pPacTBOp, dJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS JMCCOIAAIIMS, OKUCIIUTEIb,
BOCCTAaHOBUTEIb, CKOPOCTh XHMHMUYECKON pEaKIMu, XUMHUYECKOE pPaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPUS XMUMHUYECKOTO CTPOCHHSI OPraHUYEeCKHUX BeriecTB A.M.
bytiiepoBa, Teopus 3JIEKTPOIUTUYECKOW JHCCOLMALIMU, MEPUOJUYECKUN 3aKOH
J.W. MeHnneneeBa, 3aKOH COXpPaHEHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
SI3BIK XUMUH, (PAKTOIIOTMYECKUE CBEJIEHUS O CBOMCTBAX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJIb30BAHUHM BAXKHEUIIIMX HEOPTraHUYECKUX U OPraHUYEeCKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIHLHOCTH YEJIOBEKA;

3) chopMUPOBAHHOCTb YMEHUW BBISBISATH XapaKTepHbIC MPU3HAKU U
B3aMMOCBS3b M3YUYEHHBIX MOHSATUN, MPUMEHSTh COOTBETCTBYIOIIUE MOHSITHUS MPU
ONMCAaHUH CTPOCHUSI U CBOWCTB HEOPTraHWYECKUX M OPTaHMYECKHUX BEUIECTB U HX
MPEBPAILCHUM; BBISIBIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUW C TOHITUSMH U
MPEACTABICHUSIMU JPYTUX €CTECTBEHHOHAYUYHBIX MTPEAMETOB;

4) chopMUPOBAHHOCTH YMEHUM HCIOIH30BaTh HAMMEHOBAHUSI XUMHYECKUX
COEAMHEHUN MEXIYHApOIHOTO CO03a TECOPETHUUYECKONW W MPUKIATHOW XUMUU U
TPUBHAIbHBIE HA3BAaHMUS BAXKHEHIIMX BEIIECTB (PTUJICH, alleTWICH, TJIUIIEPUH,
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¢denon, dopmanpaerui, yKCycHasi KUCJIOTa, TJIUIUH, YrapHbIA ra3, YriaeKuCIbId
ra3, aMMHUaK, raiieHas U3BeCThb, HeralieHasi U3BECTh, MUThEBAsI COAA U JPYTHUX),
COCTaBJIATh (POPMYJIbl HEOPTraHMYECKUX MU OPraHMYECKUX BEIIECTB, YpPaBHEHUS
XUMUYECKUX pEaKUuid, OOBICHATH HX CMBICH; MOATBEPXKIATh XapaKTEpHbIC
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOUIMMHU DKCIIEPUMEHTAMH U
3anMCAMM YPABHEHUN XUMHUYECKUX PEAKIIMM;

5) cpopMHpOBAaHHOCTH YMEHUW  yCTaHaBIMBATh  IPUHAJJICKHOCTD
U3YYEHHBIX HEOPTAaHUYECKUX M OPraHMYECKUX BELIECTB K OMPEIEIECHHBIM KilaccaM
Y TPyIIaM COCIUHECHUH, XapaKTEPU30BATh MUX COCTAB W BAXKHEHIIHUE CBOWCTBA;
ONpeNeNsaTh BUAbl XUMHUYECKUX CBsI3el (KOBaJCHTHAas, MOHHAs, MeTaJNTMYecKas,
BOJOPOJIHASI), TUIIBl KPUCTAJUIMYECKUX PEIIETOK BEIIEeCTB; KIAacCU(DUIIMPOBATH
XUMUYECKUE PEAKLINN;

6) BiaJgeHHE OCHOBHBIMM METOJAMHM HAy4YHOTO ITO3HAHHS BEIIECTB U
XUMHYECKUX SIBJICHUM (HaOI0/IeHNe, U3MEepEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNUE);

7) cpOpMHUPOBAaHHOCTH YMEHUN MPOBOAUTH pPACUYEThl MO XHUMHUYECKUM
dbopmynam U ypaBHEHUSIM XMMHUYECKUX PEAKUIUU C HCIOIb30BaHUEM (PU3NYECKHUX
BEJIMYMH, XapaKTepU3YIOMIMX BEHIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacChl,
o0bemMa (HOpMaJibHBIE YCIIOBMS) Ta30B, KOJIMYECTBA BEIIECTBA;, HCIOJIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HaHHUS [UIsl MPUHATHS pPEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

8) cpopMUPOBAHHOCTb YMEHHI IJIAHUPOBATh M BBIMOJHATH XUMHUYECKUN
HKCIEPUMEHT (TPEBpAIICHUs OpraHUYECKUX BEUIECTB IPU HArpeBaHUU, TOTYUCHHE
STUJIEHA M U3Y4YEHHE €ro CBOWCTB, KAayeCTBEHHBIE pEAKIMU Ha aJbICTUJIbI,
Kpaxmaj, YKCYCHYIO KHCIOTY; J€HaTypauus O€JKOB MpPU HAarpeBaHUH, LIBETHHIC
peakuuu O€JKOB; MPOBOJUTH PEAKUUU HOHHOTO OOMEHa, OMNpENeNsTh Cpexy
BOJHBIX PAacTBOPOB, KAUECTBEHHBIE peaklUMU Ha cyib(par-, KapOOHAT- U XJIOPHU-
AHUOHBI, HA KaTHOH aMMOHHS; peIlllaTh 3KCIEPUMEHTAJIbHbIE 3a/aydl [0 TeMaM
"Metaiuel" u  "Hemeramisl') B COOTBETCTBMM C MpaBWIAMH  TEXHUKHU
0e30macHOCTH TIPU OOPAIEHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 000pYAOBaHHUEM;
IPEACTABIATh PE3YNbTAThl XHWMHYECKOIO JKCIIEpUMEHTa B (QopMe 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peaKkUHuil U (HOpMyYIMpOBaTh BBIBOJLI HA OCHOBE
3TUX PE3YJIbTaTOB;

9) cpopMUpOBaHHOCTh YMEHUS aHATTU3UPOBATH XUMUYECKYIO0 HH(OPMAIIHIO,
[OJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MaccoBOW WH(pOpMalUU, CETb
WNutepner u npyrue);

10) cdopMuUpOBaHHOCT, YMEHHH COOMIOJATh TIpaBUJia SKOJOTHYECKH
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJAX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAKOWIEH NPUPOJHOM CpEIbl; YUUTHIBATH
OMacHOCTh BO3JEHUCTBUS HA KUBbIE OPraHU3MbI OINPE/ICIICHHBIX BEUIECTB, TOHUMAs

8



CMBICTT TTOKa3aTes MpeAeabHOM AOMYCTUMON KOHIIEHTPALIUH;

11) nns oOydarommxcsi ¢ OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI:
c(hOpMUPOBAHHOCTh YMEHHMSI TPUMEHATHh 3HAaHUSA OO0 OCHOBHBIX JOCTYITHBIX
METO/1aX MO3HAHHUSA BEIIECTB U XUMUYECKUX SIBIICHUH.

OBJlaieHHe YHHBePCAJIbHBIMH MO3HABATEIbHBIMU AeHCTBUSIMH: YMECHHE
UCIIONIb30BaTh 0a30Bble JIOTMUECKHUE JACHCTBUs, 0a30Bble HCCIEI0BATEILCKHE
neicTBus, paboTaTh ¢ HH(POpPMALIUEH.

OBiaseHue YHUBEPCAIbHLIMU KOMMYHMKATHBHBIMH  y4eOHBIMH
AeHCTBUSIMM: 00eCTIeYMBaET CPOPMUPOBAHHOCTD COIIMATILHBIX HABBIKOB OOIIECHUSI,
COBMECTHOM JIeATEILHOCTH.

OBananenue YHHMBEpPCAJIbHBIMH peryJsiTUBHbIMH yueOHBIMH
AEHCTBUSAIMM: BKJIIOYACT YMEHHUS CaMOOPIraHU3allud, CAaMOKOHTPOJIS, Pa3BUTHE
OMOLMOHAJILHOI'O UHTEIIJIEKTA.

IIpeameTHbIe pe3yIbTATHI:
- OocBOeHHE OOydYaloIMMHUCA B XOJA€ M3Y4YEHHUS Yy4eOHOro Mpeamera

HAay4YHBIX 3HAHUW, YMEHUM U CHOCOOOB JEUCTBUM, crenupuUecKux s
COOTBETCTBYIOIICH MpEeAMETHON o00JacTH; MNPEANOChUIKA HAy4YHOTO THIIA
MBIIIJICHMS;

- BUJBI AEATEILHOCTHU MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALNH,
peo0pa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX CUTYAIUSIX, B TOM YHCIIC
P CO3/IaHUH YYEOHBIX M COIUATBHBIX TPOECKTOB.

— c(OpMHUPOBAHHOCTh IPEACTABICHHH O MECTe XHMHH B COBPEMEHHOM
HAay4YHOW KapTHHE MHUpaA; TOHUMAHUE POJIM XUMHUHU B (POPMHUPOBAHUHU KPYro3opa u
(G YHKIIMOHATBLHOM TPAaMOTHOCTH YeJIOBEKa JJIsl PEIICHHS TPAKTUUECKUX 3a]1ay;

— BJIQJICHUE OCHOBOIIOJIATAIOIIMMU XMMHUYECKUMHU TMOHATUSAMU, TEOPUSIMH,
3aKOHAMHW W 3aKOHOMEPHOCTSIMM; YBEPEHHOE TIOJIb30BAHUE XUMHYECKOU
TEPMHUHOJIOTHUEN U CUMBOJIUKOM;

— BJIQJIECHUE OCHOBHBIMHU METOJAMU HAYYHOTO MO3HAHUS, UCIIOJIb3YEMBIMUA B
XUMHUH: HaOJIOJCHUEM, OIHMCAaHHUEM, H3MEPEHHEM, OHKCIICPHUMEHTOM; YyMEHHUE
0o0pabaTeIBaTh, OOBICHATH PE3yJbTAaThl MPOBEJACHHBIX OIBITOB M JCIAaTh BBHIBOJIBI;
TOTOBHOCTh M CIIOCOOHOCTh TPUMEHATh METOJbl TO3HAHUS TMPU PEHICHUU
MPAKTUYECKUX 3a/1a4;

— chOpMUPOBAHHOCTh YMEHMSI JlaBaTh KOJIMYECTBEHHBIE OIICHKH U
MIPOU3BOJIUTH PACUETHI 10 XMMUYSCKUM (hOPMYJIaM U YpaBHEHHUSM;

— BJIQJICHUE TIpaBUJIaMH TEXHHKH O€30MacHOCTH TIPH HCIOJIH30BAHUHU
XUMHUYECKHUX BEIIECCTB;



— c(OpMHUPOBAHHOCTh COOCTBEHHOW TIO3UIIMM 110 OTHOIICHHIO K
XUMUYECKON HHPOPMALINH, TTOTYy4aeMOU U3 pa3HbIX HCTOUHUKOB;

- TOHMMaHHS B3aMMOCBSI3M Yy4ye€OHOTO MpeaMeTra ¢ OCOOEHHOCTSIMU
npodeccu U MPOPECCUOHAIBHON JESITENbHOCThIO, B OCHOBE KOTOPBIX JIEXKAT
3HaHMS 110 JAHHOMY Y4eOHOMY MpEIMETY;

- BJAJCHUE OCHOBOIIOJATralOIMMHU XUMUYECKUMU IOHATUSAMHU, TEOPHUSAIMH,
3aKOHAMH UM  3aKOHOMEPHOCTSMH; YBEPEHHOE II0Jb30BaHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

- BJIAJICHUE OCHOBHBIMU METOJAaMU HAy4YHOTO IO3HAHMS, UCIIOJIb3YEMBIMU B
XUMHUM:  HaOJIOJeHWe, ONHCaHWe, HW3MEpPEHUe, OKCIEPUMEHT; yMEHHE
o0pabaThiBaTh, OOBSICHITH PE3YJbTaThl MPOBEACHHBIX OIBITOB U JI€NaTh BBHIBODI;
TOTOBHOCTh M CHOCOOHOCTh MPHUMEHSTh METOJbl IO3HAHUSA TpPU PEIICHUU
MPAKTUYECKUX 33/1a4;

- c(hOpMHUPOBAHHOCTh YMEHHUSI JaBaTh KOJIMYECTBEHHbIE OLEHKH U
IPOBOJUTH PACUETHI IO XUMUYECKUM (POpPMYJIaM U ypaBHEHUSIM;

- BJAJICHHE TNPABWIAMH TEXHHKM O€30MaCHOCTH TMPU HUCIOJIb30BAaHUU
XUMHYECKUX BEILIECTB;

- chOpMUPOBAHHOCTHb COOCTBEHHOM MO3UIIMU TTO OTHOIICHUIO K XUMUYECKOM
uHpOpMaIny, MOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOT' O IPEJMETA XUMUSA
3.1 Oo0bem yuyeOHOro npeamera XuMusi M BUAbI y4eOH0# padoThI

Bun yueO6Hoii padoThI Oo0bem

4acoB
O0beM padoThI 00Yy4aAIONIUXCSH B AKAJIeMHYECKHUX YacaXx (Bcero) 78
O0bem padoThl  O0y4YalOIIMXCH BO  B3aMMOAEHCTBHM € 78

npenojaaBaresem (Bcero)

B TOM YHUCJIC:

JIEKIIUHA 40
NPAaKTUYECKHUE 3aHSATHS -
71a00paTOPHOE 3aHSATHE 38

CamocrosiTesibHAsI padora odyyaromerocsi (Bcero) c -
000CHOBAHHMEM pacyeTa BpeMeHH, 3aTpauyuMBaeMoro Ha ee
BbINIOJIHEHH €

B TOM YHUCJIC:

U3yyeHue Yy4yeOHOro/TeOpeTUYEecKOro Martepuana (IO KOHCIEKTaM -
JIEKLIMIA ), N3Y4€HHE OCHOBHOM M JIONIOJIHUTEJIBbHOMN JINTEPATypPhl

MOATOTOBKA K NPAKTUYCCKUM U J'IaGOpaTOPHBIM 3aHATUAM -

BBINIOJIHCHNC HHANBUAYAJIbHOI'O UJIM I'PYIIIIOBOI'O 3a1aHN -

MOJITOTOBKA K TPOMEXKYTOYHOW aTTECTAIlMH, KOTOpas MPOBOIUTCS B -
dbopme aud. 3auera

u ap. -

NHauBuayaJIbHBINA POEKT -

KoncyabTanuu -

IIpomeskyTouHast arrecrauus B popme

No Tcemectp - apyras hoopma KOHTPOJIS -

Ne 2cemectp — nud.3auet -

11



3.2

TemaTnueckui NJIAH U COAEPKAHNE Y4eOHOTr0 nmpeaMeTa XuMus

Temaruyeckue OcHOBHoOE coiep:kaHue Oo6bem OCHOBHBIE BHIBI AESATEILHOCTH 00y4al0IEerocst
0JIOKH, TEMBI 4acoB
1 2 3 4
Pazpen 1.
OcHoBbI 001I€l XUMUHT
Tema 1.1. ATOMHO-MOJIEKYJ/ISIDHOE YUeHUe 6
1 OnpezencHre XUMUU KaK HAYKU U IPOU3BOUTEIBHON CHIIBI OOIIECTBA. Hamycanne KOHCIEKTa JICKUMil: KPaTKO, CXEMaTHYHO,
3HadeHHe XUMHU B U3YYCHHUH TTPUPOJBI M PAa3BUTHH TeXHUKH. OCHOBHBIC II0C/IE/IOBATENBHO  (PUKCHPOBATH  OCHOBHBIC —IOJIOXKCHMS,
MTOHATHS U OTIPENICIICHUS: XUMHUYECKHe, (PU3nIeckue, GU3uKo- BBIBOJIBIL, (YOPMYJIHPOBKH, OOOOMICHHS; MOMEYATh BaXKHBIC
XUMHUUYECKHE ITPOLECChl. XUMUYECKUE BEILECTBA — XUMUUECKUE MBICJIH, BBIACISITH KIIIOYEBBIC CIOBA, TCPMUHBL lIpoBepka
CUCEMBbL. TEPMUHOB, TIOHATUN C MOMOUIBIO PHIUKIONEINUHN, CIOBapeH,
OcCHOBHBIE TTOHATHUS U 3aKOHBI XUMHUHM, ATOMbI U MOJIEKYJIbl, HOHBI, aTOMHBIE H 6 CTPaBOIHUKOB € BBIITMCHIBAHUEM TOJKOBAHUM B TCTPAlb.
MOJIEKYJISPHBIC MACChl, CTEXHOMETPHSI O003HaUYeHUE BOIMPOCOB, TCPMUHOB, MarepHaia, KOTOPHIC
BBI3BIBAIOT TPYAHOCTH, MOWCK OTBETOB B PEKOMEHAYEMOit
nuteparype. Eciiu camocTosTeNnbHO He yAaeTcs pa3oopaThes
B MaTepHualie, Heo0XoauMo Cc(HOPMYIHPOBATE BOMPOC U
3a1aTh MPEToaBaTeNi0 Ha JISKIUH WM Ha MPaKTHIECKOM
3aHATHH.
Tema 1.2. Hamucanue KoOHCIEKTa JIEKIUI: KpaTKO, CXEMaTH4HO,
KBaHTOBO-MexaHU4YecKHe NMpPeACTABIEHHS 0 CTPOEHUH aTOMa
8 MOCJICIOBATEIEHO  (PUKCHPOBATh OCHOBHBIC TOJIOXKCHUS,
1 BBIBOJIBI, (DOPMYIUPOBKHU, OOOOIICHHUS; TOMEYATh BaXKHBIC
OO0mme KBaHTOBO-MEXaHWYECKHE IIPEJCTABICHUS O CTPOCHHUU aToMa.
. MBICJIM, BBIJENIATH KJIIOYEBBIE CJIOBA, TepMUHBL. [IpoBepka
[lepuoauueckuii 3axkon .M. Menaeneesa. [IpuHuumne ee mocTpoeHus B . . N
TEPMHUHOB, TIOHATUN C MOMOUIBIO SHIUKIONENHN, CIOBapeH,
COOTBETCTBUM CO CTPOCHHEM OJJICKTPOHHBIX O00OJIOUYEK aTOMOB. o
a . 3 CIIPaBOYHUKOB C BBINICHIBAHMEM TOJKOBAHHUH B TETPab.
€PUOJUYHOCTh M3MEHEHUS CBOICTB HJIEMEHTOB. 3HAUC€HHE YYEHHS O
PHOMHIHS ya O6o3HaueHHe BOIPOCOB, TEPMUHOB, MaTepHaia, KOTOPHIE
XAUMHWYIECKOH CBSI3M. .
K y BEI3BIBAIOT TPYOHOCTH, IIOMCK OTBETOB B PEKOMEHIYEMOit
]%aHTOBLIC gHca KaKk XapaKTepI/ICTI/Hl(_EIi COCTOSIHHSA DJIEKTPOHA B aTOME: TJIaBHOE, mureparype. ECIH CAMOCTOSTEITBHO He YIaeTcst pasoBpaTses
op I/ITaJ(I:BHOQ, MaFHI/ITHoea, cnuHoBoe. [IpHHLAEI paCHpe,Z[eJII/?HlI\/I/IH AIEKTPOHOB B B MaTepuane, HEOGXOMUMO COPMYTHPOBATH BOTIPOC H
atome. CTpyKTypa nepuoouieckoii cucmemul 21emenmos JI.11. Menneneena. 3 38J1aTh TIPEMOABATENIO HA JEKIMH MM HA TPAKTHIECKOM
3aBHCUMOCTH OKHUCIIUTEIIFHO-BOCCTAHOBUTEIBHBIX M KHCJIOTHO-OCHOBHBIX CBOMCTB 2 S
3JIEMEHTOB M UX COCTUHEHUN OT MOJIOKESHUS B TIEPHOJMIECKON CHCTEME. DHEPTHS
HMOHM3AIINH, CPOACTBO K AIEKTPOHY, OTHOCUTEIbHAS HJIEKTPOOTPHIIATEIEHOCTb.
OCHOBHBIE TUIBI XUMUYECKO CBSI3H. 2




Tema 1.3.

XHUMHS HeOPraHUYeCcKHUX coeTHHEeHU 12 .

Hanwcanue KOHCIEKTa JICKIWIA: KpaTKO, CXEMaTHYHO,

1 OKCHIBI, THAPOKCHIEI, COMM. BeCKHCIOpOaHEIe KHCTOTH. I eHeTHIecKas TOCIIE/IOBATENLHO  GUKCHPOBATH  OCHOBHBIE  TONONKEHMUS,

CBA3B MEKTy HHMHU BBIBOJBI, (pOpPMYITHpPOBKH, 00OOIIEHMS; TOMEYaTh Ba’KHBIE
OKcuIbl, THIPOKCHUIIBL, COJH. BecKuCcIopoaHbIC KUCIIOTHL. 2 MBICITH, BBIACIAT KIIOYCBBIC CIOBA, TCPMHHBI. HpOBepIia
I'enetnueckas cBsi3b MKy HUMU (IIOJrOTOBKA K JIA0OPaTOPHO paboTe). 2 TEPMHHOB, IOHATHH € TIOMOIIBIO SHIMKIONENH, CIIOBApCH,

CIIPaBOYHUKOB C BBINICHIBAHMEM TOJKOBAHHUH B TETPab.

O6o3HaueHHe BOIPOCOB, TEPMUHOB, MaTepHaia, KOTOPHIE

BBI3BIBAIOT TPYIHOCTH, TOUCK OTBETOB B PEKOMEHIYEMOit

nurepatype. Ecii camocTosiTelibHO He yaaeTrcs pa3o0parhest

B MaTepuasie, Heo0XoaumMo Cc(HOPMYIHPOBATH BOMPOC U

3a/aTh MPEMOJABATEII0 HA JICKI[UH WM Ha MPaKTHYECKOM

3aHSATHUH.
Jlabopamopnuie 3anusimusi. OCHOBHBIEC KJIACChl HEOPTaHUYECKUX COEIIMHEHHH. 8
Tlonyuenue coneit. 'eneTnueckas CBA3b. JlaGopatopHbie pabOTHl MO3BOJIIOT HAYYUTHCS TPUMEHSTH

TEOPETHYECKHE 3HAHWSA, IIONyYeHHBIE Ha JIEKIUH TpHU

pelIeHn  KOHKPETHhIX  3amad.  YtoObl  Hambojee

panyoHaIbHO W TIONTHO WCIOJB30BAaTh BCE BO3MOJKHOCTH

Ja00paTOpPHBIX JUIsI TMOATOTOBKM K HHUM HEOOXO0JUMO:

clenyeT pa3o0paTh JICKIHIO IO COOTBETCTBYIOUIECH TeMme,

03HAKOMHUTCSI C COOTBETCTBYIOIUM pa3/eioM YucOHHKa,

MpopadoTaTh OMONHUTEIBHYIO JUTEPATYPY U HUCTOYHHUKH,

PCHIUTL 3ala4U U BBITIOJIHUTH APYTUC IMMCbMCHHBIC 3a/IaHUA.

Tema 1.4. CBoiicTBa pacTBOPOB JJIE€KTPOJIUTOB 12 Hamucanue KOHCIIEKTa JIEKLUM: KpaTKO, CXEMaTH4HO,
" MOCTIEIOBATENEHO (PUKCHPOBATh OCHOBHBIC MOJIOXKCHUS
1 Pacmeoper, wx  oOpazoBanme. CyIIHOCTh  AJIEKTPOIUTHIECKOI & b p ’
BBIBOJBI, (pOpPMYTHpPOBKH, 00OOIIEHMS; TIOMEYaTh Ba’KHBIE
JICCOITHALINH.
Tuaponus coneii. Mamenenue pH cpels! pH THAPOIH3E. MBICTIH, BBIACIATH KIIIOUEBBIE CIIOBA, TePMHHEL [IpoBepka

TEPMHHOB, TTOHSATHUN C TIOMOIIBIO SHUIUKIIONEINN, CIOBApEH,
Peakumm B pacTBOpax »dSIEKTPOIUTOB, KaK pEAKIMH WX HOHOB. Y CIOBHSA 2 .

. . CIIPaBOYHUKOB C BBINICHIBAHMEM TOJKOBAHWH B TETPasb.
MPOTEKAHUS MPAKTUUCCKU HEOOPATUMBIX PEaKIMA JBOHHOIO OOMEHA.

O003HaUYeHUE BOIMPOCOB, TCPMUHOB, MarepHaia, KOTOPHIC
3HeKTp0J'IPIT£[‘IeCKaS[ JIucconuanus Bojsl. MloHHOE TPOU3BE/CHNE BOJIBL. 2 BBI3BIBAIOT TPYIHOCTH, TOMCK OTBETOB B PEKOMEHIyeMOil
Bonopoansiii mokaszarens pH kak XxapakTepuCTHKa aKTUBHOW PEAKI[UH CPEIbL. matepatype. ECIH caMOCTOATENBHO He YIaeTcs pasodparhes
Mertons! onpenenenus pH. B Marepuaie, Heo0X0oIuMO c(hOpPMYJIHUpPOBaTh BONPOC W
DNEKTPOIUTHI c1abbie U ciibHbIe. CTEeHb M KOHCTAHTA JTUCCOIHAIIUH. 2

3aaTb OpenoJaBaTC/It0 Ha JICKIIUMKM WJINW Ha MPAaKTHYCCKOM
3aHATHH.




Jlabopamopuvie 3ansamus. BogHbie pacTBOPHI 3JeKTPOauTOB. Coun,
TUAPOJIN3YIONTUECS TI0 aHUOHY, 110 KATHOHY, HETUAPOJIU3YIONTHECS COJIH.
KauecTBeHHbI# aHaNMM3 ONpeiesieHHUs HOHOB.

I

JlaGopatopHbie pabOTHl MO3BOJIIOT HAYYUTHCS TPUMEHSTH
TEOpPETHYECKHE 3HAHMs, MOJYyYeHHbIE Ha JIEKUUH [PH
pelIeHnd  KOHKPETHhIX  3amad.  YtoObl  Hambojee
pAIlMOHANIBHO M TOJIHO HKCIIOJB30BaTh BCE BO3MOXKHOCTHU
ma00paTOPHBIX JJIsI TMOJATOTOBKM K HHUM HEOOXOIUMO:
cienyer pa3oOparh JIEKIMIO 110 COOTBETCTBYIOILECH Teme,
03HAKOMHUTCSI C COOTBETCTBYIOIUM pa3/eiioM YucOHHKa,
MpopaboTaTh OMOJHUTEIBHYIO JHUTEPATYPY U HUCTOYHHUKH,
PEIINTh 33]1a94 ¥ BBITIOJIHUTH IPYTUE MHUChMCHHBIC 33 JaHHSI.

Pazgen 2.

OcHOBBI 0011 el H OPraHUYeCKON XUMHH

Tema 2.1.

I[ncnepcmﬂe CHCTEMbI

10

2 JlucnepcHsle CHCTEMBI.

O6mue cBoiicTBa pactBopoB. Kimaccupuxamus ['JIC. @akTopsl yCTONINBOCTH.

Pemenne 3aJa4 I10 OCHOBHbIM crocobam BbIpAXKCHUS KOHUCHTPAIUU paCTBOPOB!
MaccoBas 40Jid, MOJIApHass KOHUCHTPpalus, MOJIdJIbHast KOHLICHTPAIUs.
CTpOGHI/Ie MUILCIIBI. Hpoueccm aucop6um1 " KoaryJisiiuyu.

Hanwcanue KkOHCIEKTa JICKIWIA: KpaTKO, CXEMaTHYHO,
MOCTIEIOBATENEHO  (PUKCHPOBATh OCHOBHBIC TOJIOXKCHUS,
BBIBOJBI, (pOPMYTHPOBKH, 00OOIIEHMS; TIOMEYaTh Ba’KHBIE
MBICTIH, BBIACTATH KIIIOUEBBIE CIIOBAa, TePMHHEL [IpoBepka
TEPMHUHOB, TTOHSATHUN C TIOMOIIBIO SHIUKIIONEINN, CIOBApPEH,
CIIPaBOYHUKOB C BBINICHIBAHMEM TOJKOBAHWH B TETPab.
O6o3HaueHHEe BOIPOCOB, TEPMUHOB, MaTepHaia, KOTOPHIE
BBI3BIBAIOT TPYIHOCTH, TOUCK OTBETOB B PEKOMEHIYEMOit
nurepatype. Ecii camocTosiTeslbHO He yaaeTcs pa3o0parhest
B MaTepuasie, Heo0XoaumMo Cc(HOPMYIHPOBATH BOMPOC U
3aaTh MPEMOJABATENI0 HA JICKI[UH WM Ha MPaKTUYECKOM
3aHATHHU.

Jlabopamopnvie 3anamus. IlorydeHne AUCTICPCHBIX CHCTEM METOAOM
KOHJICHCALINH.

JlaGopatopHbie pabOTHl MO3BOJIIOT HAYYUTHCS TPUMEHSTH
TEOPCTHYCCKHE 3HAHMS, IOJYUYCHHBIC HA JICKIUH TpU
pellcHNH  KOHKPETHBIX  3amad.  YroObl  Hamboisee
palMOHAIBHO M TOJHO HCIOJb30BaTh BCE BO3MOXKHOCTH
ma00OpaTOPHBIX JJIsI TMOATOTOBKH K HHM HEOOXOIUMO:
clenyeT pa3oOparh JIEKIMIO 110 COOTBETCTBYIOIIECH Teme,
03HAKOMHUTCS C COOTBETCTBYIOIIMM pa3/elioM YdeOHHKa,
MpopadoTaTh MOMONHUTEIBHYIO JHTEPATYPY U UCTOYHHUKH,
PEIIUTh 33a1a94 ¥ BBITIOJIHUTH IPYTUE MIUCHMCHHBIC 3aJaHHS.

Tema 2.2.

33KOHOMepHOCTH XHUMHYECKHUX ITpoieccoB

10

Xumuueckas Kunemuxa B TOMOTCHHBIX CHCTEMax. DHeprusi aktusaiuu. IIpaBuio
Bant-I'odda. CymrHocTts karanusa.

[Ipoueccrl oOpaTiMble 1 HEOOpaTHUMBIE.

BnusHMEe KOHLGHTpalMM Ha CKOPOCTh XHMHYECKOH peakuuu. 3aBHCUMOCTb
CKOPOCTH peakluy 0T TEMIEPaTyphl.

Hanwcanue KkOHCIEKTa JICKIUIA: KpaTKO, CXEMaTHYHO,
MOCTICIOBATENbHO  (PUKCHPOBATh OCHOBHBIC TMOJIOXKCHHS,
BBIBOJIBI, (POPMYIHpPOBKH, 000OIIEHHUS; TTOMEYaTh Ba)KHBIC
MBICTIH, BBIACIATH KJIFOUEBBIC CIIOBAa, TEPMHHBL [IpoBepka
TEPMHHOB, TTOHSATHUN C TIOMOIIBIO SHUUKIONEINN, CIOBapEH,
CIIPaBOYHUKOB C BBIIICHIBAHMEM TOJKOBAHWH B TETPab.
O003HaUYeHUE BOIPOCOB, TCPMUHOB, MarepHaia, KOTOPHIC




VYcnoBus cMelleHus TOMOTE€HHBIX WU TeTeporeHHbIX paBHOBecuid. [lpuniumn Jle
[Ilatenbe. KoHCTaHTa XHWMHYECKOTO pABHOBECHS] U €€ 3HA4YCHHE ISt
XapaKTePUCTHKH MOTHOTHI IPOTEKAHHUS PEAKIIHH.

BBI3BIBAIOT TPYAHOCTH, IIOUCK OTBETOB B peKOMeHHyCMOﬁ
JiaTeparype. Ecnu camocrosiTeabHO He yaaeTca pa3o6paTLca
B Marepuale, HCO6XO,HI/IMO C(l)OpMyJ'II/IpOBaTL BOIIpOC H"
3a4aTh NPENOAaBaTC/II0 Ha JICKIIMM WJIN Ha MPaKTHYCCKOM
3aHATHH.

ﬂa6opamoprle 3AHAMUA. CMGHICHI/IC XUMHUYECKOI'0 paBHOBECHUSA

JlabopaTopHbie pabOTHI MO3BOJIAIOT HAYYHUTHCS MPUMCHSATH
TEOpPEeTHYECKHEe 3HAHMs, MOJYyYeHHbIE Ha JICKUUH [PH
peliCHNH  KOHKPETHBIX  3amad.  4YroObl  HawmbOoisee
pAIlMOHANIFHO W TIOJIHO HKCIIONB30BAaTh BCE BO3MOXKHOCTHU
Ja00paTOpPHBIX ISl TMOATOTOBKM K HHUM HEOOXO0JUMO:
clenyeT pa3o0parh JIEKIMIO 110 COOTBETCTBYIOILECH Teme,
03HAKOMHUTCSI C COOTBETCTBYIOIIUM pa3/eioM YucOHHKa,
npopaboTaTh JOMOJHUTENBHYIO JIUTEPATYPY U HMCTOYHHUKH,
PEIIUTh 33a[1a94 ¥ BBITIOJIHUTH IPYTUE MIUCHbMCHHBIC 3aJaHHS.

Tema 2.2.

3ﬂeKTp0ngnqec1me CHCTEMBbI

10

OnexTpoxuMudeckue cucteMbl. Kopposns MetamioB. CyInTHOCTb 3IEKTPOIIH3a.

M3mepenne u pacuer JJIC snementa. XuUMHUeCKas M OJICKTPOXUMUYECKAs
Koppo3us. MeTronbl 3allUThl METaUIOB OT KOPPO3UU. AHOJIHBIE W KAaTOOHbBIE
MIPOLIECCHI B PACTBOPAX AJIEKTPOJIUTOB.

Bo3nukHoBeHHne ckauka NOTCHIMAaJIa Ha rPaHULC BJICKTPOA-PAaCTBOp U (baKTOpLI,
BJIMAIOIIMEC HA BEJIMIUHY 3JICKTPOJAHOIO MOTCHIIMAJIA. HpI/IHHI/IH ﬂeﬁCTBHﬂ
TaJIbBAHUYCCKOI'O 3JICMCHTA. KOpp03I/IH MCTAJIZIOB U ymep6, HAaHOCUMBIH
MPOTCKAaHUEM KOPPO3UOHHLIX IMPOIICCCOB. 3aKOHBI ¥ MMPUMEHCHUEC JICKTPOJIU3aA.

Hanmcanme xoHCIekTa JIEKIMWA: KpaTKO, CXEMAaTH4YHO,
MOCJICIOBATEIEHO  (PUKCHPOBATh OCHOBHBIC TMOJOXCHUS,
BBIBOJIBI, (DOPMYIUPOBKHU, OOOOIICHHUS; TOMEYATh Ba)KHBIC
MBICJIH, BBIJCISATh KJIFOUEBBIC CIIOBAa, TePMHHBL [IpoBepka
TEPMHHOB, TIOHSATHI C IOMOIIBIO SHIMKIIOTICIUA, CIIOBAPCIA,
CIIPaBOYHUKOB C BBIIHCHIBAHHEM TOJKOBAHUN B TETPajb.
O003HaUYeHUE BOIPOCOB, TCPMUHOB, MarepHaia, KOTOPHIC
BEI3BIBAIOT TPYOHOCTH, IIOMCK OTBETOB B PEKOMEHIYEMOit
muteparype. Ecimu camocTosTensHO He yaaeTrcs: pazoOpartbes
B MaTepHualie, HeoO0XoauMo c(HOPMYIHPOBATE BOMPOC U
3a1aTh MPEToaBaTeNi0 Ha JISKIUH WIH Ha MPaKTHIECKOM
3aHATHUU.

ﬂa60pamopuble 3ansamusi. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC peakuuu.
XuMuueckass akTUBHOCTh METAJLIIOB. KOpp03I/IH U 3amuTa MCTaJlJIOB.

JlabopaTopHbie pabOTHI MO3BOJIAIOT HAYYHUTHCS MPUMCHSATH
TEOpPEeTHYECKHEe 3HAHMs, MOJYyYeHHbIE Ha JIEKUUH [PH
pelmeHnr  KOHKPETHBIX  3amad.  YtoObl  Hamboiee
pAIlMOHANIFHO W TIOJIHO HKCIIONB30BaTh BCE BO3MOXKHOCTHU
Ja00paTOPHBIX ISl TMOATOTOBKM K HHUM HEOOXO0JUMO:
cleflyeT pa3o0parh JIEKIUIO 10 COOTBETCTBYIOIEH Teme,
03HAKOMHUTCSI C COOTBETCTBYIOIIUM pa3/ieiioM YucOHHUKa,
npopadoTaTh JOMOJHUTENBHYIO JIUTEPATYPY U HCTOUYHHUKH,
PELINTh 33124 U BBIIOJHHUTD JIPYTHE MUCbMEHHBIC 3a/IaHMUsI.

Tema 2.3.

XuMusi OpraHnyecKux coeIuHeHuii

10

HaCLIHICHHLIC 1 HCHACBIICHHBIC YIJIEBOAOPOAbI. ApOMaTI/I‘leCKI/Ie YrieBoaopoasbl.

Hanmcanue xoHCIekTa JIEKIMWA: KpaTKO, CXEMAaTH4YHO,
MOCJIEZIOBATENIFHO ~ (PUKCUPOBATH OCHOBHBIE TIOJIOKEHUS,




Kucnoponocoaepxaiiye opraHuueckie COeJUHEHHS.

AJKaHbI, aNKeHbI ¥ apeHbl. CIUpTHI U (EHOIBI. AJBICTHIBI M KETOHBL.

Kap6onoBbie kuCIOTHI. Teopust CTPOSHUST OPTaHUIECKUX COSAMHECHU.

BBIBOJIBI, (POPMYITUPOBKH, 00OOIIEHHUS; TTOMEYaTh Ba)KHBIC
MBICTIH, BBIACTATH KIIIOUEBBIE CIIOBA, TePMHHEL [IpoBepka
TEPMHMHOB, TTOHSATHUN C TIOMOIIBIO SHUIUKIIONEINN, CIOBApEH,
CIPaBOYHUKOB C BBIIHCHIBAHHEM TOJKOBAHUN B TETPaJb.
O003HaUYeHUEe BOIPOCOB, TEPMUHOB, Marepuaia, KOTOPHIC
BBI3BIBAIOT TPYIHOCTH, TOUCK OTBETOB B PEKOMECHIYEMOit
muteparype. Eciu caMmocTosTensHO He yaaeTcs pa3o0parbes
B MaTepuaie, Heo0X0oaumMo Cc(hHOPMYIHPOBAThH BOMPOC U
3aaTh MPEMONABATEII0 Ha JICKIUH WM Ha MPaKTHYECKOM
3aHATHH.

Jlabopamopnvie 3ansamus. HoMeHKIaTypa OpraHMueCKHX COCTUHEHHM.

Knaccudukanus opraHn4ecKux COEIMHEHUH.

JlabopaTopHbie pabOTHI MO3BOJIIOT HAYYHUTHCS MPUMEHATH
TEOPCTHYCCKHE 3HAHMS, TIOJYUYCHHBIC HA JICKIUH TpPU
pelieHnH  KOHKPETHBIX  3amad.  4YtoObl  Hamboiee
palMOHAIBHO M TOJHO HCIONb30BaTh BCE BO3MOXKHOCTH
ma00OpaTOPHBIX JJIsI TMOATOTOBKH K HHM HEOOXOIUMO:
clefyeT pa3o0parh JIEKIUIO 10 COOTBETCTBYIOIEH Teme,
03HAKOMHUTCS C COOTBETCTBYIOIIMM pa3jelioM YdeOHHKa,
MpopadoTaTh MOMONHUTEIBHYIO JHUTEPATYPY U UCTOYHHUKH,
PELINTh 33124 U BBIIOJHHUTD JIPYTHE MUCbMEHHBIEC 3aJIaHMsI.

Koncyabrauun

Bcero:
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4 YCJIIOBUSA PEAJIMZAIIUU YYEBHOI'O IPEIMETA « XUMMUS»

4.1 TpeGoBaHus K MAaTEePHAJIBHO-TEXHHUYECKOMY O0ecre4eHHI0
Peanuzanust yueObHoro mnpeamera «Xumus» TpeOyeT HaIU4yusi Y4eOHOTO
KaOuHeTa 1 J1a00paTopuil.

O6opynoBanne ydeOHOTO KaOWHETa: JOCKa, pabouee MeCTO HJisi ydalierocs,
HaTJISITHbIE MaTepHUaITbl (TaOIHIIbI, TIITAKATHI).

TexHuueckue cpesicTBa 00yueHus: HOyTOyK, MEIUAnpPOEKTOp, SKpaH, KOJOHKH.
O6opynoBanue Jnaboparopuri M paboyux MecT Jadoparopuu: _ TpuOOpHI,
XUMPEAKTUBBI, XUMHUYECKasl MOCY/Ia, IITATUBBI, y4eOHO-Ta00paTOPHBIN KOMILIEKC
«Xumus», porometp dotoanexkrpuyeckuii KOK-3, sanexrponeur SNOL, nonomep
N-160, mkad ¢ BRITSHKHON M BEHTUISIIMEH, CyX0€ roprouee, AepKaTesiu MpoOHUPOK.

4.2. IlepeyeHb HOPMATHBHBIX NPABOBBLIX [OKYMEHTOB, OCHOBHOW W
JAOTOJIHUTEJIbHON Yy4eOHOH JIMTepaTypbl, HeO0XO0AMMOIl [JiIA OCBOCHHUA
yueOHOro nmpeamera « XuMHs»

OcCHOBHBIC HCTOYHUKH:

1. Boctpukosa I'.}O., MBanoBa B.M. Meroauueckue yka3zaHusi mJis
7abopaTopHBIX pabOT O XUMUU. BOPOHEKCKHI TOCYIapCTBEHHBIN TEXHUYECKHMA
yHUBepcuTeT. — Boponex, 2022. — 31 c.

2. Boctpuxora I'.10., Xopoxopauna E.A. Xumus: YueOHoe nocodue /
Boponex: BOpOHEXKCKMI  TOCYIJApCTBEHHBIM  APXUTEKTYPHO-CTPOUTEIIbHBIN
yHnusepcuret, 9bC ACB, 2015. — 92 ¢. — ISBN 978-5-890040-579-1. — TekcT:
AJNIEKTPOHHBIN // DIEKTPOHHBIA pecypc mudpoBoil odpazoBarensHor cpenbl CI1O

PROFo06pa3oBanue: [caitT]. Caparos, 2019. — URL:
https://profspo.ru/books/59133.
3. Pynzutuc, I'yatuc ExaboBuu. Xumus. 8 xkinacc [Tekcr] : yaeOHUK 1is

00111e00pa30BaTeNbHBIX OPTaHU3AINN : [I71s1 eTeH ¢ HapyIIeHHeM 3peHusi] : B 2 4.
/T'. E. Pym3utuc, ®. I'. ®enpaman. - 2-e uzn. - Mocksa : [Ipocsemenne, 2017. - 26
cM. - (PI'OC).; ISBN 978-5-09-051949-6 (®I'OC) Xumudeckue Hayku -- OOmas
¥ HEOpraHWYeCKass XUMUs - YUeOHUK JIJIsl CpelHel 00111e00pa3oBaTeIbHON TITKOJTHI.

4. O6bmas xumusa. (CIIO). YVuebnoe mocobume. / I'nmmuka H.JI. - Mocksa:
KnoPyc, 2021. - 750 c.

JonosiHUTeILHAS JINTEpPaTypa:

1. Hosommnuckuit M1.1., Hoommuckas H.C. Xumusa. Yuebnuk mis 10
(11) xmacca o6mieoOpa3oBaTeNbHbIX oOpranuzanuid. ba3oBbili ypoBeHb: — 3-€
uznaanue. - M.: OO0 «TUJl «Pycckoe cioBo — yueOnuk», 2016. — 192 c.: ui.-
(MHaHOBanmoHHas 1MIKOJIA).

2. T'abpuensn O. C., OctpoymoB U. I'., CnagkoB C. A. Xumus 10 kmacc

(bazoBerit ypoBenb). Dnexktpornas ¢popma yaeOnuka. ISBN 978-5-09-103818- 7.
3. I'abpuensn O. C., OctpoymoB U. I'., CnaaxoB C. A. Xumus 11 kmacc
(bazoBerit ypoBenb). Dnexktpornas ¢popma yaeOnunka. ISBN 978-5-09-103818- 7.


https://profspo.ru/books/59133

4.3. IlepeyeHb MPOrpaMMHOro odecrnevyeHus, NpogecCuOHANbHBIX 0a3
AAHHBIX, NH(OPMALMOHHBIX CIPABOYHBIX cUcTeM pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAINIMOHHOW ceTn « UHTEepHET», HEOOXOAMMBIX
JJIS1 OCBOEHMS Y4eOHOro npeamera « XumMus»

Jna npoBefeHUs psfa 3aHATAM [0 NpegMETy XUMUSA He0O0XOAUMBbI
ayIUTOPUM, OCHAlleHHbIEe MPe3eHTAlMOHHBIM 000py/I0BaHUEM (KOMIBIOTED
¢ OC Windows wu mnporpammamu PowerPoint u Adobe Reader,
MyJIbTUMEJUHHBIN IPOEKTOP U IKPaH).

PexomennoBannble ccbuikn u3 Ilpukaza Munnpocsemenus Poccun ot
08.05.2019 N 233; o1 22.11.2019 N 632.

http://catalog.prosv.ru/item/22928
http://catalog.prosv.ru/item/25877
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/23540
http://catalog.prosv.ru/item/25874
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/25171
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25170
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34576
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25880
http://drofa-ventana.ru/expertise/umk-180
http://drofa-ventana.ru/expertise/umk-180
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/himiya/detail.php?ID=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-
obrazovanie/himiya/detail.php?ID=1592
http://catalog.prosv.ru/item/25169
http://catalog.prosv.ru/item/25172
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34579
http://drofa-ventana.ru/expertise/umk-181

JlonoTHUTEIbHASI PEKOMEH/IAIMS 110 JIEKTPOHHBIM pecypcaM

. http://www.iprbookshop.ru/ DnekTpoHHO-OMOIMOTEUHAS CUCTEMA.
. www.chemistry.nglib.ru

. www.oglibrary.ru

. www.readnewbook.ru

. www.universal-p.ru

. www.by-chgu.ru

. www.inorgchem.nglib.ru

. www. pvg. mk. ru (oaumnuaga «I[lokopu BopoObeBEI TOpEI»).
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consultantplus://offline/ref=0754072A00EE15647407794345D1C7DFB7309FADF53738CC49278428269F1E53EF2196FDF73AA1A3797F4C7FB3C1C5645E91D0EC070D2FD1E3i2G
http://catalog.prosv.ru/item/22928
http://catalog.prosv.ru/item/25877
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/23540
http://catalog.prosv.ru/item/25874
http://drofa-ventana.ru/expertise/umk-113
http://catalog.prosv.ru/item/25171
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25170
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34576
http://drofa-ventana.ru/expertise/umk-112
http://catalog.prosv.ru/item/25880
http://drofa-ventana.ru/expertise/umk-180
http://drofa-ventana.ru/expertise/umk-180
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1589
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1592
http://www.mnemozina.ru/katalog-knig/srednee-obshchee-obrazovanie/himiya/detail.php?ID=1592
http://catalog.prosv.ru/item/25169
http://catalog.prosv.ru/item/25172
https://catalog.prosv.ru/item/34579
https://catalog.prosv.ru/item/34579
http://drofa-ventana.ru/expertise/umk-181
http://www.iprbookshop.ru/
http://iprbookshop.ru/
http://www.chemistry.nglib.ru/
http://www.oglibrary.ru/
http://www.readnewbook.ru/
http://www.universal-p.ru/
http://www.by-chgu.ru/
http://www.inorgchem.nglib.ru/

9. www. hemi. wallst. ru (O0pa3oBaTebHBINA CalT JUIS IIKOJHHUKOB «XHMHS ).
10. www. chem. msu. su (DaekTpoHHas OMOJHOTEKA 10 XUMHH ).

11. www. 1september. ru (MeToanueckas razera «llepBoe ceHTIOPS).

12. www. hvsh. ru (;kypHan «XUMHUSL B IIIKOJIEY).

13. www. hij. ru (kypHai «XUMHUSL U )KU3HBY ).

14. www. chemistry-chemists. com (3J1€KTpOHHBIH KYpHaJI « XUMUKH U XUMHS).

4.4. Ocol0enHocTH peaJu3anuM y4eOHOro mnpeaMera «XuMHUsD» s
o0yJamIuxcss W3 YHCIa MHHBAJIWIOB W JHMI[ C OrFPpaHUYEeHHBIMHU
BO3MO’KHOCTSIMHU 3/10POBbSI

Ilpu obyuenuu 1uy ¢ OCPAHUHEHHBIMU BOZMONCHOCHAMU 300POBbA,
npeoycmampusaemcs UHOUBUOYAIbHbIU epapux 0OyUeHus.

Hnsanuovl u auya ¢ 02panuyeHHbIMU 803MONCHOCIAMU 300P08bsL 0DecneueHbl
NeYamuviMu U IINeKMPOHHLIMU 00PA308AMENbHLIMU  pecypcamu 8 opmax,
a0anmupoBanHHbIX K 02PAHUYEHUAM UX 300POBbSI.

Hna ocywecmenenus npoyedyp meKyujeco KOHMPOI YCnesaemocmu u
APOMEICYMOYHOU ammecmayuu 06y4arowuxcs, co30armcsi @GoHovl OYeHOUHbIX
cpedcms,  adanmupoganHvle Ol UHBAAUOO08 U JUY C  OSPAHUYEHHbIMU
B03MONCHOCMAMU  300POBbSL U  NO3GOJAOWUE OYEHUMb OOCHUNCEHUE UMU
3anIaHUPOBAHHBIX 8 OCHOBHOU 00pPA308AMENLHOU NPOSpAMME  Pe3yIbmamos
o0yuenus u ypoeeHvb Cc@oOpMUPOBAHHOCMU BCeX KOMNEMEeHYUl, 3aA6/IeHHbIX 6
0bpazosamenvHol npocpamme.



5 KOHTPOJIb M OIEHKA JIOCTUKEHUM PE3YJIBTATOB
OCBOEHUSA YYEBHOI'O ITPEJIMETA «XUMHUS»

Pesynbrarel 00ydeHus

OueHka pe3yJabTaToB
(opmBI 1 METOTBI)

JINMYHOCTHBIE PE3VYJIbTATEI

1) oco3HaHue OOy4YalIUMHUCST POCCUICKON
rPaXJaHCKOW UJIEHTUYHOCTH;

2) TOTOBHOCTD K CaMOpA3BUTHIO,
CaMOCTOSITEJIBHOCTH ¥ CaMOOIIPEEIICHHIO;

3) HamuyMe MOTHUBALlUM K OOY4YEHHIO U

JIMYHOCTHOMY PAa3BUTUIO,

(B pen. Ilpukasza Munnpocsemenus Poccun ot
12.08.2022 N 732)

METAIIPE/IMETHBIE PE3YJIBTATbI

1) OCBOECHHbIE 00y4aIOLUMUCS
MEXIPEIMETHBIC TOHSATHUS W  YHUBEPCAJIbHBIC
y4eOHbIe JEHCTBUS (perynsTUBHBIE,
M03HABATENIbHbIE, KOMMYHHKATHBHbIC);

2) CIOCOOHOCTh WX  HCIOJIB30BaHHS B

MMO3HABATEJIbHOW M COLUMAJIBHOM  NPAKTHUKE,
TOTOBHOCTh K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYLIECTBJIEHUIO yaeOHOM NEATEIIbHOCTH,
opraHu3aiuu  y4eOHOrO  COTpYIAHUYECTBA  C
MeJarornuecCKuMu pabOTHUKAMU U CBEPCTHUKAMH,
K Y4YacTHIO B TIIOCTPOCHUH HWHJUBUIYAIBHOU
o0pa3oBaTeILHON TPACKTOPHUU;

I[TPEJIMETHBIE PE3VYJIbTATHI

1) chopMupOBaHHOCTH MPENCTABICHHM: O
XMMHUYECKOW COCTABIISIONIEN €CTECTBEHHOHAYYHOU
KapTUHBI MUPA, POJIM XMMHUHU B MO3HAHUM SBJICHUM

npupoAsl, B (OPMUPOBAHWUU  MBIIUICHUS H
KyJIbTYpbl ~ JIUYHOCTH, €€  (YHKIHMOHAJIHHOU
IPaMOTHOCTH,  HEOOXOAMMOW Il  PEIICHHUS
MPaAKTUYECKUX 3aj1a4 u AKOJIOTUYECKHU

000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CPEAE;

2) BIaJCHUE CUCTEMON XMMUYECKUX 3HAHUMH,
KOTOpasi BKJIKOYAET: OCHOBOIOJIATAIOIIUE TOHSATHUA
(XMMUYECKHII ~ DJIEMEHT, aTOM, JJIEKTPOHHAas

- OLICHKA 32 YCTHbBIEC OTBETHI;

— OILICHKAa YPOBHS 3HAHUU
CTYACHTOB Ha KOHTPOJIbHO-
YYETHOM 3aHSITHUU;

- OIIGCHKAa 3a BBIIIOJIHCHHUE
TE€CTOBBIX 3aJaHum o
KJIFOYEBBIM BOIIPOCAM.

— OICHKAa 3a BEHIIOJHCHUC
KOHTPOJIbHBIX 3a/IaHUM;

— OICHKAa 3a BEHIIOJHCHUC
MPaKTUYECKUX paboT;



consultantplus://offline/ref=35A1ECF4E09C115E93CD2CAB401C1FC058AA4624A42F64239EDBA1B9F9DA1CC887A376BBF0106B84E47084BB20AD8287C26173183196251FV2C8M

00o0JI0uKa aToma, S-, p-, d-PIEKTpOHHBIE OpPOUTAIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPUIIATENIBHOCTh, CTENEHb OKHUCJICHUS,
XUMUYECKasg CBA3b, MOJb, MOJISIpHAasg Macca,
MOJISIPHBIN o0beM, YIJIEPOIHBIN CKEJIET,
byHKIUOHATBHAS TPYIIA, pajJuKail, HW30MEpHs,
U30MEphI, TOMOJIOTHYECKUN  psl, TOMOJOTH,
YTIAEBOJAOPOABI, KHCIOPOJ- W a30TCOACpPIKAIINE
COCIMHEHMsI, OWOJIOTUYECKHM AKTHBHBIC BEIECTBA
(YyrnieBoibl, KUpPBI, OENKH), MOHOMEp, MOJUMED,

CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMSI, KPHUCTAJUIMYECKAsl PpELIETKA, THIIbI
XUMHUYECKUX peakiuii (OKHCIIUTENTBHO-

BOCCTAHOBUTEIbHBIE, DK30- U DHIOTEPMHUYECKUE,
peakI HOHHOTO 0OMEHa), PacTBOP, ANEKTPOIUTHI,
HEAJIEKTPOJIUTHI, ANEKTPOJUTUYECKAS
JUCCOLIMAINSl,  OKUCIUTENNb,  BOCCTAHOBUTEID,
CKOpPOCTb XHMHMYECKOW PpEaKIUU, XUMHUYECKOE
paBHOBEcHE), TEOPUM W  3aKOHBl  (Teopus
XUMHUYECKOTO CTPOEHUS OPraHMYECKUX BELIECTB
A.M. DbytnepoBa, Teopusl SIEKTPOIUTUYECKOU
aucconuanuu, —nepuoguyeckud  3akon  J.M.
MenzeneeBa,  3aKOH  COXpaHEHHMS  MaccChl),
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XUMUH,
(akTOJIOrHUECKHE CBEICHUS O CBOMCTBaX, COCTaBE,
NOJIy4eHUM U 0€30MacHOM  MCHOJIb30BaHUHU
BOKHEUIIUX HEOPraHMYECKUX M OPraHUYECKUX
BEIIECTB B OBITYy M MPAKTUYECKON AEATEeIHHOCTH
YEJI0BEKa;

3) chopMUPOBAHHOCTh YMEHUH BBISBIAThH
XapaKTEPHBIE NMPU3HAKU U B3AUMOCBA3b U3yYEHHBIX
MOHSATHM, NMPUMEHATH COOTBETCTBYIOIIUE IOHSATHS

pu ONMCAaHUH CTPOCHUSA u CBONCTB
HEOPTaHUYECKUX W OPraHUYECKUX BEUIECTB U MX
IIPEBPALLECHNN; BBISABIIATH B3aMMOCBS3b

XUMUYECKUX  3HAHUU C MOHSATUSIMU u
MPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

4) c(hOpMHUPOBAHHOCTH yYMEHHUM
UCTIOJIb30BaTh HaMEHOBAHUS XUMHYECKUX
COCTMHEHUI MEXTyHAPOTHOTO coro3a

TEOPETUYECKOM W NPUKIATHOUM  XUMUA H
TPUBUAJIGHBIC HA3BAHUS BAXHEHIIUX BEIIECTB
(aTHIIEH, alETUJIEH, TJIMLEPHH, dbenon,
dbopmanpierui, YKCyCHas  KHUCJIOTa, TJIMIIMH,




yrapHbli ra3, YrJeKUCJbId ra3, aMMHak, ramieHas
W3BECTh, HeraiieHas H3BECTb, IHThEBas coja |
JPYTUX), COCTaBIATh (hOPMYJIbI HEOPTaHUYECKUX U
OPTaHUYECKUX BEIIECTB, YPABHEHHUS XUMHUYECKHX
peakiuid, OOBSACHITH HX CMBICI;, TOATBEPKAATh
XapaKTEepHbIE XMMHUYECKHUE CBOWMCTBA BENIECTB
COOTBETCTBYOIIMMH IKCIIEPUMEHTAMH U 3aIIACSIMU
YPaBHEHUM XUMUYECKUX PEAKIINM;

5) c(hOpMHPOBAHHOCTH yMEHUHN
YCTAHABIIMBATh  MPUHAJICKHOCTh  U3YUYECHHBIX
HEOPraHWUYECKMX W OPraHMYEeCKHX BEHIECTB K
OIPEJECIICHHBIM KJIacCaM WM TPyHIlaM COCIUHEHUU,
XapakTepu30BaTh HMX COCTaB W  BAKHEHUIINE
CBOMCTBA; ONPEIECISITh BUIBI XUMHUYECKUX CBA3CU

(KoBaJIeHTHas, WOHHas, MeTaJlJInyecKas,
BOJOPOJIHASI), THUIBl KPUCTAIUIMYECKUX PEHIETOK
BEILIECTB; KJ1accu(UIIMPOBaThH XUMHYECKUE
peakuuu;

6) BJIaJeHUWE  OCHOBHBIMH  METOJaMU
HAyYHOTO TIO3HAHMS BEHIECTB W XUMHUYECKUX
sBJICHUN (HAOJIIO/ICHUE, U3MEPEHUE, IKCIIEPUMEHT,
MOJEIUPOBAHUE);

7) chopMUPOBAHHOCTH yYMEHUN TPOBOIUTH
pacyeTsl 1O  XUMUYeCcKUM  (opmyram U
ypaBHEHUSIM XUMHUYECKUX peakimii C
HCITOJIb30BAaHUEM duzngecKux BEJTUYVH,
XapaKTEPHU3YIOMINX BEIIECTBA C KOJWYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpPMaJIbHbIC YCJIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA; HCIIOJB30BATh
CUCTEMHBIC XMMHYCCKUE 3HAHWS IS TPUHATHSI
pereHuii B KOHKPETHBIX JKU3HCHHBIX CHUTYaIHsIX,
CBSI3aHHBIX C BEMIECTBAMHU U UX MPUMCHECHHEM;

8) chopMupoBaHHOCTH YMEHUI TIJIAHUPOBATH
U BBIMOJTHATH  XUMHYECKHUH  OKCIEPUMEHT
(mpeBpaleHuss  OPTaHMYECKUX  BEIIECTB  IIPH
HarpeBaHWM, MOJYyYEHUE STUJICHA M H3YyYCHHE €To
CBOMCTB, KAa4ECTBEHHBIC PEAKIMH Ha aJlbJCTH]IbI,
KpaxmaJl, YKCYCHYIO KHCIIOTY; IeHaTyparus OeIKOB
Ipy HarpeBaHWM, I[BETHHIC pEaKIUh OCJIKOB;
MIPOBOJIUTH PEAKIIMA MOHHOTO OOMEHA, OMPECISITh
Ccpeny BOIHBIX PacTBOPOB, KAUeCTBCHHBIC PEAKIIHH
Ha cyibdar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHS, pemiaTh AKCIEPUMEHTAIbHBIC
3agaun no Ttemam "Metamiel" u "Hemeramnel") B
COOTBETCTBUU C npaBuIaMu TEXHUKU




0e3omacHOCTH MpU OOpallleHUH C BELIECTBAMHU U
7a00paTOpHBIM  00OpYAOBAHMEM; MPEACTABIAThH
pe3ynbTaThl XUMHUYECKOTO AKCIIEpUMEHTa B (popme
3alMCA YPAaBHEHUN COOTBETCTBYIOLIMX PEAKIUU MU
dbopMynaMpoBaTh  BBIBOABI HAa  OCHOBE  ATHX
pe3yibTaTOB;

9) c(hOpMHPOBAHHOCTH YMEHUS
aHAJIM3UPOBaTh  XMUMHUYECKYI0  HH(pOpMAIHIO,
MOJly4aeMyl0 H3 pPa3HbIX HCTOYHHKOB (CPEICTB
mMaccoBoi uHpopMaluu, cetb UHTepHeT u npyrue);

10) chopMupoBaHHOCTH YMEHUU COOJIOIATH
npaBuiIa HKOJIOTUYECKU 1eJ1ec000pa3HOro
MOBE/ICHUSI B OBITY M TPYIOBOH NEATEIHHOCTH B
[EeNIIX  COXPAaHEHHWS  CBOEro  3J0POBBI U
OKpY)Karollel TMPUPOJHONW Cpedbl; YYHTHIBATh
OMACHOCTh BO3CHCTBHS Ha KHUBBIE OPTraHU3MBI

ONPENCICHHBIX  BEIIECTB, MOHUMAs  CMBICIH
MoKa3aTeJs NpeNeIbHON JIOITyCTAMOM
KOHIICHTPAIUY;

11) nna obOywaronuxcsi ¢ OrpaHUYEHHBIMU
BO3MOYXHOCTSIMU  3JIOPOBBSI:  CQOPMUPOBAHHOCTH
YMEHUSI TPUMEHSITh 3HAHUA 00  OCHOBHBIX
JOCTYIHBIX METOJAaX TIO3HAHHWS BEUIECTB W
XMMHUUYECKUX SIBJICHUIM;




Paszpaborunkm:

BI'TY K. X. H, TIPEnoj. Xu
I'. 1O. Boctpukosa

BI'TY NPENOAaBaTeib A. C. Koportkux
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